Summary. Pig oocytes were isolated from early antral follicles of different sizes and their abilities to resume and complete meiotic maturation in vitro were compared. After 24 h of culture, more than 80% of the oocytes from follicles 0\ m=. \ 3\ p=n-\ 0\ m=. \ 7mm in diameter remained at the germinal vesicle stage, while 66, 94\m=.\3and 100% oocytes from follicles 0\ m=. \ 8\ p=n-\ 1\ m=. \ 6, 1\ m=. \ 7\ p=n-\ 2\ m=. \ 2and 3\p=n-\5mm in diameter, respectively, completed germinal vesicle breakdown. After 48 h of culture, 35% of the oocytes in the smallest follicle class progressed to prometaphase and only 4% to metaphase I. Of the oocytes from follicles 0\ m=. \ 8\ p=n-\ 1\ m=. \ 6mm in diameter, 23% reached metaphase I and 17\m=.\3%metaphase II. About 50 and 76% of the oocytes from follicles 1\ m=. \ 8\ p=n-\ 2\ m=. \ 2 mm and 3\p=n-\5mm in diameter, respectively, extruded the first polar body.
Introduction
When mammalian oocytes are released from preovulatory follicles, meiosis spontaneously resumes. However, conflicting results concerning the ability of pig oocytes from small antral follicles to resume maturation in vitro have been reported. While McGaughey, Montgomery & Richter (1979) claimed that about 80% of oocytes from follicles of 1-2 mm in diameter are capable of undergoing germinal vesicle breakdown, Tsafriri & Channing (1975) and Anderson & Hillensjo (1982) indicated that the incidence of maturation of oocytes from the same class is only 15-25%. Crozet, Motlik & Szöllösi (1981) showed that important morphological and functional changes occur in vivo in the nucleolus of pig oocytes during the early stages of antrum formation.
In the present study, oocytes were isolated from different classes of early antral follicles and their abilities to resume and complete meiotic maturation were compared. Oocyte competence has been related to oocyte size as well as to nucleolar structure and function.
Materials and Methods
Cyclic gilts of miniature pig crosses of the Minnesota and Göttingen strains were slaughtered on Days 2-4 and 8-10 of the cycle. The excised ovaries were immediately placed in warm phosphate-buffered saline (pH 7-4, 285 mosmol) and then cut into small pieces and transferred into the culture medium (see below) which was continuously bubbled with 5% C02 in air. Antral follicles were isolated under a dissection microscope, measured with a micrometer ( 25 magnification) and divided into four classes according to diameter: Class A: 0-3-0-7 mm; Class : 0-8-1-6 mm; Class C: 1-7-2-2 mm; Class D: 3-5 mm.
The oocytes were isolated by rupture of the follicular wall, and only those surrounded by cumulus cells were cultured in 0-1 ml culture medium as drops under paraffin oil at 38°C under 5% C02 in air. The culture medium contained 72 ml isotonic TC 199 medium (Usol, Prague); 18 ml l-45%NaHC03 4-0-002% phenol red ; 10ml 5-5% (w/v) glucose solution; 0-004 g sodium pyruvate; 10 mg freeze-dried calf serum growth protein (Usol)/ml; 50 i.u. penicillin and 5 mg streptomycin/ml. The surrounded by filamentous chromatin. However, condensed heterochromatin was present around the compact nucleolus of all Class D oocytes isolated from the ovaries at Days 8-10 of the cycle (PI. 1, Fig. 4 (Erickson & Sorensen, 1974; Iwamatsu & Yanagimachi, 1975; Bar-Ami & Tsafriri, 1981) . However, the present study indicates that pig oocytes do not acquire this competence to resume meiotic maturation when the antrum is formed. In the pig, the antrum is fully differentiated in follicles 0-4-0-8 mm in diameter (Crozet et al, 1981) Anderson & Hillensjo, 1982) . The present work, using serial follicular size classes, partly elucidates these conflicting results because 28 and 6% of the oocytes from follicles 0-8-1-6 mm and 1-7-2-2 mm in diameter, respectively, remained in the germinal vesicle stage after 24 h of culture. A substantial difference in maturation rate (oocytes in metaphase II) was also noted in these follicular classes after 48 h of culture.
The majority of pig oocytes in follicles > 1 mm in diameter acquired the competence to resume meiotic maturation in vitro but only those of follicles of about 2 mm in diameter completed the first meiotic division in vitro. These results confirm the previous findings of Tsafriri & Channing (1975) for pigs and of Sorensen & Wassarman (1976) for mice who concluded that the ability to undergo germinal vesicle breakdown and continue to metaphase I was acquired earlier during folliculogenesis than the ability to reach metaphase II.
The increase in the size of pig oocytes from 100 to 120 pm in small antral follicles appears to be related to their ability to resume meiosis in vitro. While oocytes with a mean diameter of about 100 pm cannot complete germinal vesicle breakdown, those with a mean diameter of 115 pm, which is nearly equal to that of full-sized pig oocytes (McGaughey et al, 1979) , seem to be able to complete meiotic maturation. In the same manner, hamster and mouse oocytes successfully mature in vitro only when they have reached full size (Iwamatsu & Yanagimachi, 1975; Sorensen & Wassarman, 1976) .
When the antrum is forming in pig follicles 0-5 mm in diameter, the oocytes have a fibrillogranular and vacuolated nucleolus and are intensively engaged in RNA synthesis (Crozet et al, 1981) . The present data indicate that, at this stage, their ability to resume nuclear maturation in vitro is very limited and none complete it. During further follicular development, the nucleolus is progressively compacted and oocyte rRNA synthesis significantly decreases (Crozet et al, 1981 (Crozet etal, 1981 ) is probably needed for the storage of some information necessary to the initiation and completion of the first meiotic division. Golbus & Stein (1976) proposed that the changes that take place in the pattern of protein synthesis during mouse oocyte meiosis are controlled by messenger RNAs that are already present and not by RNA synthesized during meiosis. It is possible that inability to resume meiotic maturation is due to the absence or insufficiency of messenger RNAs coding for a cytoplasmic factor, e.g. like the maturationpromoting factor in amphibians (Masui & Markert, 1971) . The present experiments demonstrate that the majority of pig oocytes from follicles > 1 mm in diameter can progress beyond germinal vesicle breakdown and that they probably already possess the aptitude to synthesize these cytoplasmic factors.
A significant decrease in rDNA transcriptional activity occurs during the process of nucleolar compaction at the time when the oocytes reach full size, although an active hnRNA synthesis seems to be maintained (Crozet et al, 1981) . Some RNA synthesis activity has been demonstrated up to resumption of meiosis in mouse oocytes from antral follicles (Rodman & Bachvarova, 1976; Wassarman & Letourneau, 1976) . This late RNA synthesis in oocytes may also play a role in the final acquisition of their meiotic competence, as shown by the fact that oocyte ability to mature in vitro continues to increase in larger follicles (Tsafriri & Channing, 1975; present results).
